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counts were done by surface-spread method and toxigenic ability of 
isolates strains was evaluated with in vitro conditions. Aflatoxins (AFs), 
ochratoxin A (OTA), fumonisin B1 (FB1) and deoxinivalenol (DON) 
natural contamination was determined with immunoaffinity columns 
extracts in HPLC. Total fungal counts were generally high (range 1.0 × 
106 to 1.0 × 102 cfu g−1). Aspergillus flavus, Penicillium citrinum, and 
Fusarium verticillioides were the prevalent toxigenic strains isolated. 
Mycotoxins levels differed (P < 0.001) from pre and post-fermentation 
samples, probably due to mold growth. Dry matter, carbohydrates, 
lipids, protein, volatile fatty acids, and fiber content not differed (P < 
0.001) from pre and post-fermentation samples and were not different 
from literature. The inoculants does not helped in reducing the count 
of fungal propagules but decreased the biodiversity of the toxigenic 
strains presents in the treated silos. So, the use of microbial inoculant 
on silage production should be recommended to reduce some toxigenic 
strains contamination. However, each product must be evaluated and the 
applying process must be carefully conducted. The mycotoxin binding 
and nutritional quality increase related on literature was not observed 
on the present study.
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The chemical composition of 5 tropical grasses, divided into stalk and 
leaf, at 3 maturity stages, was used to predict carbohydrate fractions by 
equations of the Cornell Net Carbohydrate and Protein System (CNCPS) 
or equations from our research group. Carbohydrate fraction A is a rap-
idly fermented pool that is primarily composed of sugars, some organic 
acids and short oligosaccharides. Fraction B1 is constituted mainly of 
starch and pectin. Fraction B2 has a slower rate of degradation and is 
available cell wall carbohydrates. The C pool is unavailable cell wall, 
which includes lignin. These carbohydrates fractions are estimated based 
on NDF analysis. However, NDF does not recover pectic substances 
and other ND soluble oligosaccharides such as β-glucans, fructans, 
galactans, etc. that are part of the cell wall matrix. Structurally, NDF is 
not complete plant cell wall. Then, a crude cell wall (CW) preparation, 
which represents plant cell wall matrix more completely because it 
preserves those carbohydrates that otherwise would be solubilized by 
the ND solution, was used in equations to predict carbohydrate fractions. 
By substituting NDF for CW, it was found that pectin and other ND 
soluble oligosaccharides (soluble fiber - SF) actually appeared in the 
fraction A of CNCPS, the rapidly degradable carbohydrate pool, instead 
of fraction B1, as proposed in the original CNCPS model. However, 
location of SF in the fraction A seems inadequate because degradation 
rate of SF is lower than fraction A components; thus, an alternative 
could be to place SF in a specific carbohydrate fraction (B2). This B2 
fraction, soluble fiber, can be estimated by subtracting NDF from CW 
preparation. Because in the original CNCPS model the slowly degrad-
able cell wall carbohydrates were assigned as fraction B2, we suggest 
naming this carbohydrate pool a new fraction, B3. With this arrangement, 
the fraction B1 would be constituted only by starch. These fractions 
are expressed on total carbohydrate basis, here suggested as: CHO = 
100 - (CP + EE + MM + Lignin). This equation excludes lignin from 
the CHO compartment.
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Ranilla*2,3, Cristina Saro2, Alexey Díaz2, Maria Gracia De Garnica2, 
Jairo Garcia2, and Maria Dolores Carro1, 1Technical University of 
Madrid, Madrid, Spain, 2University of León, León, Spain, 3IGM 
(CSIC-ULE), Grulleros, León, Spain.
Fermenters are widely used to study ruminal fermentation, but 
information on microbial populations developing in fermenters over 
the incubation period is limited. Four Rusitec fermenters were fed 
2 diets representative of those administered to dairy sheep (DAI; 
50:50 alfalfa hay:concentrate) and fattening lambs (FAT; 15:85 barley 
straw:concentrate) in a crossover design with 2 14-d incubation peri-
ods to assess the evolution of the microbial populations. There were 4 
fermenters per diet. The fermenters received daily 30 g of diet DM and 
samples from liquid (LIQ) and solid (SOL) digesta were taken on d 3, 
8 and 14, and stored frozen at −80ªC until DNA extraction. Concentra-
tions of bacterial and protozoal DNA and relative abundance of fungi 
and methanogenic archaea to total bacterial DNA concentration were 
determined by real time PCR using previously validated primers and 
DNA from bacteria and protozoa isolated from sheep rumen as stan-
dards. Data were analyzed as a mixed model with repeated measures 
using the PROC MIXED of SAS. The model included diet, incubation 
run, time, and diet × time as fixed effects, and fermenter as a random 
effect. Diet x sampling time interactions (P > 0.05) were detected for 
bacterial and protozoal DNA concentrations in both digesta phases. The 
bacterial DNA concentrations in SOL did not change (P = 0.002) over 
the incubation period, whereas concentrations in LIQ increased (P < 
0.001) by 1.5 and 1.8 times for DAI and FAT diets by the end of the 
incubation, respectively. Protozoal DNA concentrations on d 14 were 
37.8 and 8.0 times lower (P < 0.001; means across diets) than those on 
d 3 for SOL and LIQ phases, respectively. Relative abundance of fungi 
decreased (P < 0.05) with time in both phases, and that of methano-
genic archaea remain unchanged in LIQ and increased (P = 0.021) in 
SOL. Concentration of bacterial and protozoal DNA and the relative 
abundance of methanogenic archaea were greater in the fermenters fed 
the DAI diet (P < 0.05) compared with FAT diet. The results show that 
microbial populations in Rusitec fermenters are affected by the incubated 
diet and change over the incubation period.
Key Words: Rusitec fermenter, microbial populations, real-time PCR
T486   Influence of inoculum preparation method on in vitro 
methane production by ruminal microorganisms. Mireia Ramos1, 
Ivan Mateos2, Cristina Saro2, Alexey Díaz2, Maria Jose Ranilla*2,3, 
and Maria Dolores Carro1, 1Technical University of Madrid, Madrid, 
Spain, 2University of León, León, Spain, 3IGM (CSIC-ULE), Grul-
leros, León, Spain.
The characteristics of the inoculum are recognized as one of the most 
relevant factors influencing the results of in vitro fermentations in batch 
cultures of ruminal microorganisms. Four rumen-fistulated sheep fed 
a 66:34 alfalfa hay:concentrate diet were used as donors to investigate 
the effect of rumen contents’ processing on in vitro methane (CH4) and 
volatile fatty acid (VFA) production from 3 substrates of variable com-
position. Rumen contents were sampled from each individual sheep and 
subjected to the following treatments: SQ) squeezed through 4 layers of 
cheesecloth; FIL) SQ treatment and further filtration through a 100-µm 
nylon cloth; STO) treated with a Stomacher for 3 min at 230 rev min−1 
and followed by SQ. The resulting fluids were used as inoculum for 
batch cultures containing alfalfa hay, concentrate, or a 50:50 mixture 
of both feeds. Cultures were incubated at 39°C for 8 and 24 h, and CH4 
and VFA production was measured. There were no treatment × substrate 
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interactions (P > 0.05) for any variable at any incubation time, excepting 
for the molar proportion of acetate at 24 h (P = 0.019). The method of 
processing the rumen contents did not affect (P > 0.05) either total VFA 
and CH4 production or molar proportions of individual VFA at any time. 
At both incubation times, increasing the amount of concentrate in the 
substrate increased CH4 production (P < 0.001, quadratic) and molar 
proportion of butyrate (P < 0.001, linear), but decreased acetate propor-
tion (P < 0.001, quadratic) without affecting (P > 0.05) proportions of 
propionate. Whereas total VFA production was linearly decreased (P 
= 0.007) by increased amounts of concentrate in the substrate at 8 h 
of incubation, it was quadratically increased (P < 0.001) after 24 h of 
incubation. There were clear differences in CH4 and VFA production 
among inocula from different sheep, which persisted across substrates. 
The results show that the tested methods of processing rumen contents 
did not affect in vitro fermentation characteristics of good quality sub-
strates, but studies analyzing their possible influence on fermentation 
of low-quality substrates are required.
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Microbial rDNA sequences have been proposed as potential internal 
markers to determine microbial synthesis in the rumen. The objective of 
this experiment was to compare values of microbial growth determined 
using 15N as external marker with concentrations of microbial DNA in 
fermenters, and to assess if both procedures detected similar differences 
between diets and solid (SOL) and liquid (LIQ) digesta phases. Four 
Rusitec vessels were used in a crossover trial with 2 14-d periods. In 
each period, 2 fermenters received a 50:50 alfalfa hay:concentrate diet 
(MC) and 2 were fed a 15:85 barley straw:concentrate diet (HC). A 
solution of 15NH4Cl was infused for 5 d before taken samples of SOL 
and LIQ digesta and isolation of bacterial pellets from both digesta 
phases to estimate microbial protein synthesis. Samples of SOL and 
LIQ digesta were simultaneously taken for DNA extraction and analysis 
of concentrations of total bacterial and protozoal DNA by quantitative 
PCR. Total microbial N (TMN) was calculated from the 15N enrich-
ment in digesta and isolated bacterial pellets, and total microbial DNA 
(TMDNA) was calculated as the sum of bacterial DNA and protozoal 
DNA in both digesta fractions. There were no diet × digesta phase 
interactions (P > 0.05) with any marker. Both TMN and TMDNA were 
greater (P < 0.001) in MC-fermenters than in HC-fermenters (1.5 and 
2.0 times greater for TMN and TMDNA, respectively). Values of TMN 
were greater (P = 0.004) in SOL than in LIQ digesta (108 and 89.7 mg 
N, respectively), whereas the opposite was found for TMDNA (3.37 and 
13.1 mg DNA, respectively). There was no difference between diets (P 
> 0.05) in the contribution of SOL digesta to TMN (53.8 and 55.7% 
for MC and HC diets, respectively), but contribution of SOL digesta to 
TMDNA was greater in MC than in HC diet (P = 0.039; 24.5 and 11.5%, 
respectively). There was no relationship (P > 0.05) between TMN and 
TMDNA values, but a significant relationship was observed when only 
values in the LIQ digesta were considered (P = 0.024; r = 0.821). In 
summary, both markers detected similar differences between diets, but 
not between digesta phases.
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Medicine, New Bolton Center, University of Pennsylvania, Kennett 
Square, PA.
Next generation sequencing (NGS) is a widely accepted technology used 
by microbial ecologists for metagenomic analysis of complex microbial 
communities. As technologies continue to improve, it is necessary to 
compare data sets obtained from different platforms and analyze their 
effect on community structure. In the present study, we compared the 
454 data set with that of Ion Torrent Personal Genome Machine (PGM) 
on the same DNA samples (n = 14) obtained from the rumen of dairy 
cows during their transition period. Despite the substantial difference 
in number of reads and length of reads, the platforms provided a similar 
community structure. The weighted UniFrac distances between the 
samples that were sequenced on both 454 and PGM were significantly 
correlated, as determined by Procrustes analysis of principal coordinate 
matrices (M2 = 0.319; Monte Carlo P < 0.001). Though similar major 
abundant phyla were detected by both platforms, PGM recovered 4 
additional phyla. At the genus level, there was no substantial varia-
tion between the 454 and PGM data sets for each animal except for 
Prevotella, Cyanobacteria YS2 and Succiniliclasticum (P < 0.05; 
chi-squared test). However, there was variation in the abundance of 
genera between different animals, irrespective of the platform used. Col-
lectively, the present study will be useful for microbiologists/ecologists 
to compare the microbial community structure obtained from different 
platforms; particularly with the expectation 454 will be completely 
replaced by PGM and/ or Illumina.
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In this study, we evaluate the effects of chitosan level for cows in late 
lactation on ruminal fermentation and milk yield and composition. 
Eight Holstein cows cannulated in the rumen (215.4 ± 60.9 DIM, 22.07 
± 5.32 kg of milk yield and 641.6 ± 41.06 kg of BW) in replicated 4 
× 4 Latin squares, were fed the following diets: (CTR) control diet 
without addition of chitosan, CHI75 mg/kg, CHI150 mg/kg and 225 
mg/ kg of chitosan addition per kg BW. Each period had 14 d adapta-
tion and 7 for collection data. Ruminal fluid was collected on 20th day 
of each period at 7 times to evaluate the effect of the diets on ruminal 
fermentation. Sampling of milk was done on 16 to 18th day of each 
period to evaluate the composition. The results of milk composition was 
subjected to ANOVA, while ruminal fermentation data were analyzed 
as repeated measures by PROC MIXED of SAS. Chitosan changed 
ruminal fermentation profile, increasing rumen propionate (P < 0.05) 
without shift acetate and total VFA concentrations (P > 0.05). However, 
chitosan decreased linearly acetate:propionate ratio (P < 0.05) similarly 
to butyrate and AGCR concentrations (P < 0.05). Chitosan increased 
milk yield (P < 0.05). Furthermore, dietary chitosan linear increased 
protein and lactose milk production (P < 0.05). Chitosan as feed additive 
